We have investigated the incidence of throat complaints 6-24 h after tracheal intubation in 1325 patients. Variables such as anaesthetic drug, intubation time, number of intubation attempts, gastric tube, sex and age were recorded. The incidence of sore throat was considerably lower (14.4%) compared with other reports in the literature and was significantly greater in females (17.0% vs 9.0%) and after thyroid surgery. The incidence of sore throat was not increased after multiple intubation attempts or after administration of suxamethonium or a non-depolarizing neuromuscular blocker. (Br.
The reported incidence of postoperative throat complaints varies widely from 24 to 100% [1] [2] [3] [4] [5] . Some causal factors have been demonstrated, including sex and tube length [2, 4] . The aim of this study was to evaluate the incidence of postoperative sore throat after tracheal intubation and to identify some associated factors.
Patients and methods
This prospective investigation was undertaken at Aarhus University Hospital from March 1992 to February 1993. Local Ethics Committee approval was obtained. We studied 1325 patients (890 females, 433 males; two withdrawn), 18-70 yr old, who had undergone gynaecological, orthopaedic, breast, thyroid or general surgery.
Patients were premedicated with diazepam 5-20 mg and anaesthesia was induced with thiopentone 3-5 mg kg" 1 and fentanyl 1-5 ug kg" 1 or pethidine 0.5-1.0 mg kg" 1 . Neuromuscular block was produced with suxamethonium 1.5mgkg~', atracurium O.Smgkg" 1 or pancuronium 0.1 mgkg" 1 . The tracheas of the females were intubated with a Portex tube no. 7, and the tracheas of the males with a Portex tube no. 8. All the tracheal tubes were lubricated with lignocaine jelly 1-2 ml. The cuffs were filled with room air until no leak was heard. Anaesthesia was maintained with either enflurane and nitrous oxide in oxygen or thiopentone and nitrous oxide in oxygen. Fresh gas flow was 1.5 litre min" 1 of oxygen and 2.0 litre min" 1 of nitrous oxide in a circle system. HME were not used. Additional fentanyl or pethidine was used as required. Neuromuscular blocking drugs were used if required for the surgical procedure.
After anaesthesia a data form was completed. The factors noted were: date, sex, number of intubation attempts, duration of intubation, presence of nasogastric tube, anaesthetic drug and neuromuscular blocker used. All patients were interviewed 6-24 h after operation by one of three investigators using a standardized interview format.
Data were analysed using the chi-square and Fisher's exact tests. P < 0.05 was considered statistically significant.
Results
The incidence of sore throat after tracheal intubation was 14.4%. It was significantly higher in females than males (17.7% vs 9.0%; P < 0.0001, Fisher's exact test 1.000) (table 1). Generally, no monthly variation was noted, except that males had a greater incidence during spring and winter compared with summer and autumn (P = 0.018).
There was no correlation between sore throat and duration of intubation (range 20-480 min) or number of attempts at intubation (1-8 attempts) (table 2) . There was a significant difference between those patients who received fentanyl and those who received pethidine (17.1 vs 13.0%; P = 0.022, Fisher's exact test 0.991) (table 3). There was no difference in the incidence after suxamethonium or atracurium-pancuronium administration, and no difference with enflurane compared with i.v. anaesthesia (thiopentone).
The incidence in males varied with age; the greatest frequency was seen in the age group 30-49 yr (13.6% vs 3.82% in the age group 18-29 yr and 7.87% in the age group 50-70; P = 0.006). There was also a greater incidence after thyroid surgery (table 4): 20.7% of those patients with a nasogastric tube complained of sore throat compared with 13.1 % of those who had no nasogastric tube (P = 0.03).
The incidence of dryness of the throat after intubation was 70.5 %, cough 18.5 % and hoarseness 50.1%.
Discussion
The incidence of sore throat after tracheal intubation in our study (14.4%) was lower than in previous investigations [1] [2] [3] [4] [5] [6] [7] [8] [9] . In those in which Portex tubes were used, the incidence was 32-63 % [2, 6, 7] . This may be because of the fact that in our study the tracheas of females and males were intubated with tube sizes 7 and 8, respectively and all tubes were lubricated with lignocaine jelly. The size of the tube has been shown to be related to the incidence of sore throat [2, 4, 9] . Many other factors have been shown to affect the incidence of sore throat after operation, including the length, shape and pressure of the cuff [2, 3] . Lignocaine jelly has also been shown to have a variable effect [4, 9] .
The incidence of sore throat was higher in females in accordance with many previous studies [3, 4, 7, [9] [10] [11] , except two [1, 10] . It is possible that the tracheas of females were intubated with relatively tighter fitting tubes. We have no explanation for the variation in incidence in males with age; it has not been described previously. We showed also a tendency for the incidence to vary according to the season of the year, but this was significant for males only. It may be that during spring and winter there is a greater incidence of latent inflammation of the throat.
The increased incidence after thyroid surgery may be caused by many factors. It is known that movement of the rube and cuff in the trachea increases the risk of postoperative throat complaints and, because these patients lie on the operation table with their heads fully extended, the tip of the tube may move 3-4 cm [4] .
The literature is inconsistent with regard to suxamethonium and sore throats [4, 10, [12] [13] [14] . For example, Capan and colleagues [13] showed a much greater incidence of sore throat when suxamethonium was used in female patients whose tracheas were not intubated and not paralysed with a nondepolarizing agent. We found no significant effect of suxamethonium or atracurium-pancuronium.
The duration and difficulty of intubation had no effect in our study, a rinding in agreement with others [2, 9, 10] .
The greater incidence of sore throat in those patients who received fentanyl may be explained by the fact that fentanyl has a shorter half-life than pethidine and its analgesic effect was less at the time of the interview.
In a recent study [15] the incidence of hoarseness was 4% compared with 50.1% in our study. This may reflect the fact that patients were asked to complete a questionnaire by themselves some time after anaesthesia; in our study patients were interviewed by an investigator a few hours after anaesthesia.
